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Some Diseases of Crops in the Andaman 
Islands. 

(Received for publication on i9th December 1928.) 


At the invitation of Lt.-Col. Ferrar, Chief Cojnmi.ssioner of the 
Andaman and Nicobar Islands, I visited the settleiiK'nt accompanied 
by Mr. Md. Taslim, a Fieldman in the My cologieal section, in February 
1927 with a view to make a survey of the diseases present on various 
crops. We stayed in Port Biair for 18 days 'and visited most of the 
plantations in the settlement. The Assistant (^)inmissioner very kindly 
gave us a guide and made all arrangemcnt.s for our visiting the variou.s 
places. 

The crops examined were coeouut palms, lievea nibher, ja(‘k-fruit, 
mango, mango.steen, lime, orangi*, tea, eoib'e, jdantain, .siigareaiH^, 
tomato and rice and the diseases seen were as follows. 

1. Coconut palms. 

Altogether 13 gardens of a, total area of about 2,00(1 aere.s wore 
visited. In the Andamans this palm is little subject to disease at present 
as the planters take immediate steps to destroy disease I trees in order 
to save the healthy ones. 

1. Root-iurease ('-A0Si-:i' liv BotryoJiphdi'i si>. 

This does not cause much damage and only a few cases wme loiind 
in coconut gardens at Minne Bay, North Hay am! Mithkhaii. >S|)ecirneus 
supposed to illustrate Bud-rot have bemi simf from time to tune to 
Fusa for examination but these have heen proved to be cases of Butryodr- 
jMia sp. The latter is a root disease. ,\ similar disease has lieen 
described by Stookdale iu Trinidad and British Buiana, by Butter m 
Travancore and by Ridley in Borneo. The diseaw' is said to infect 
healthy trees through the roota in the soil but the progress is slow. 
Though the disea.so is really one of the root system the lirst obvious 
symptom is that the leaves turn yellow, beginning at the top of the 
coconut, become dry and hang down. Sometimes however the outer- 
most circle of leaves is the Hrst to wilt, .\fter the ot 

the leaves, trees bearing a good crop of nuts as a rule gradually shed 
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most if not all of them and the flowers subsequently produced do not 
set. The general appearance is similar to that produced by drought. 
Oil digging up the roots they are found to be dark brown, soft and 
rotten. 

Rmedial meamres. (1) Destruction of all diseased materials in- 
eluding roots in order to prevent the fungus infecting healthy trees ; 
(2) isolation of the diseased area by ‘digging a trench two feet deep 
round each diseased plant ; (3) giving a rest of one year to the infected 
land ; (4) good cultivation and drainage ; (5) addition of quick 
lime to the soil. This procedure tends to hasten the rotting of any 
portion of the host and fungus left after removing the roots. 

2. Stem bleeding disease caused by Tkielaviopsis paradom. 

This disease is fairly common in all the coconut gardens in the An- 
damans but so far has not done much damage. A reddish brown fluid 
oozes out through a crack or perforation that may be found on the surface 
of the stem and later on turns dark brown as it dries. Below the bleeding 
portion, the tissue is found on examination to be decayed and yellow. 
If a knife is thrust below the dark brown patch to remove a portion of 
the bark, a yellowish fluid will gush out. In early stages of the disease 
the discoloration or decay of the tissue is localized, in advanced stages 
when more than one bleeding patch can be seen, a general decay of the 
internal tissue takes place. When this stage is reached the tree ceases 
to bear nuts, the crown dwindles and finally the tree dies. To prevent 
secondary infection all diseased parts of the trunk should be cut away 
and burnt ; for if they are left lying about they will serve as a source 
for infecting healthy trees. 

Remedial measures. The diseased parts of the coconut stem should 
be completely cut out as early as possible and even a little more of the 
healthy tissue should be removed to make sure that the diseased tissue 
has been altogether removed. An antiseptic such as tar should bo 
applied hot, thus securing its penetration to about half an inch into 
tissue. As the cut surface is wet and the antiseptic will not stick to a 
wet surface, the wet portion should be dried by scorching it either with 
a lighted torch made of coconut leaves or with a cloth soaked in oil 
tied to the end of a stick. This method has been found to be effect we 
in Madras and elsewhere. 

3. Bud-rot disease caused by RhylophOma palmivora. 

The first definite external indication that a coconut tree is affected 
is to be found in the yellowing of the spike and adjoining central leaves. 
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If the bud is cut open, darkened water-soaked spots will be seen at the 
base of the leaves and at a later stage the uppermost part of the stem 
and its young developing leaves become soft and rotten, the whole 
emitting a putrid odour. 

This disease is rare in the Andamans and only six cas(\s were found 
in all the gardens. These trees were dcstroyi'd by })urning so that th('re 
is no likelihood of the diaea.se spreading in the. setthomMit as ]o?itr as 
proper precautions arc taken. Tliis disease has demo much harm in 
some countries so that it is to be looked upon as a dangerous one whicli 
should be carefully watched. The cabbage of infected trees sliould be 
completely destroyed by burning to prevent the discjiso from spreading 
to healthy trees. One diseased tree may infect a large niimla'r of heaithy 
trees in a year’s time, hence the necessity for a careful inspection of lhi>. 
plants by each owner and the removal of diseasfsl ones. The holos and 
axes used in splitting and chopping the diseased trees should hi' heated 
in a flame in order to kill any fungus that may :idli(‘rc to tlumi. It i.s 
better to sacrifice a few diseased trees than to run the risk of hun<lreds 
rotting. 

4. Nut-fall disease caused by a species of Fhftoyhfmm . 

This disease resembles if it is not actu.ally identical with on(^ found 
in Malabar and Ceylon. Young as wedi as mature nuts fall oil in large 
numbers. The fallen nuts are of dark hrowu or i)l:iekisli brown eolntir 
at the base or place of attachment. These <liscoluured j>atf lies an- in 
some cases confined to the basal region of the* nuts alone (^r on others 
extend nearly over the whole basal half of the fruits. On lireaking 
open a fallen nut, the husk is found to be soft and rolten in patchVs. 
The kernal is soft and rotten, emits an uTiphaisant odour and is unfit 
for consumption. The milk of tlie nut is luowii and (units a putrid 
smell. The main axis of the inflorescence and the indiviilnal tmt braiieiu's 
tmai dark brown and rot with the result that all the nuts on a dlseastal 
inflorescence drop off. 

Remedwl wmsures. All diseased and rotten nuts should be ])icked 
up and burnt along with the rotten and decay('d stalks and inHoresirnees. 
If the disease becomes severe infl(uescciices should be spray(‘d with 
Bordeaux mixture just before the rain sets in and onee agai]i duritig a 
spell of clear weather. 

D. Leaf diseases. 

A leaf spot disease caused by Pestalozzia jmhmrvrn is vdy common 
in the Andamans. It does no particular damage l.ui it leiluces tlie 
vitality of the trees. The sjiots, at first small are hrown to black and 
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circular ; later they become irregular to slightly oblong and have a light 
brown to ashy-grey centre with a narrow dark brown border. Another 
leaf spot disease is caused by Ezosporium palmivorufn. This disease 
produces black tubercles or wart-like bodies on the surface of affected 
leaves. A species of Myeo-Sphaerella has also been seen on many leaves. 
Little can be done against such spots except in the nursery where, when 
the spotting becomes very 8ev(‘re, spraying with Bordeaux mixture 
will protect the healthy leaves. 

A large number of plants were found to be in an unhealthy condition 
with leaves drooping. They were examined in large numbers but no 
fungus was found in the crown or roots. Perhaps this unhealthy con- 
dition may be due to some soil factor and the only likely remedy is im- 
proved cultivation. In most gardens this is rather neglected. 


11. Hevea rubber. 

1. Leak spot diseases. 

[а] Belminilmporium hmeae. This fungus attacks the leaves of 
nursery plants when the latter are ‘1 or 4 feet high. It produces minute 
round purple spots which later on become white and semi-transparent, 
surrounded by a narrow purple brown border. Thi.s disease is not 
serious. 

(б) Kim blight {Sflmerella heveae). Numerous minute yellowish 
spots crowded together in groups appear from the margin inward between 
the veins. The spots become thickened, purple or purple brown and 
later on grey. The fructifications appear as minute black points on 
the margin of the spots. The disease does no appreciable damage and 
was recorded only on young plants in the nursery. 

(c) Leaf spot caused by Colletotrichum heveae. This fungus also 
forms dry, greyish-brown spots of irregular shape on the leaves. The 
damage produced is slight. 

2. Koot disease caused by Botryodipbd'm Theobrmiae. 

A large number of young plants about 1 foot in height were found 
dying or dead in a nursery. Examination of the roots showed the 
presence of Botryodiplodui Theohromae a fimgus whicli is also responsible 
for die-back disease. The fungus can live in the soil. Application of 
lime to the infected soil after removal of the diseased plants is suggested 
as a control measure, Alternately seedlings should be grown in baskets 
in sterilised soil. 
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3. Die-baok disease caused by Boinjodiplodia Thcohro^MC. 
Dying of the branches and twigs from their tips downwards is the 
first symptom. The w^ood of the aftccted parts bcconios blackened 
and the cambium and the innermost layers of the cortex discoloured. 
In young plants the main shoot is attacked, iii older plants only the 
lateral shoots. The fungus grows and fructifies freely on the ilcad anrl 
dying wood. The disease at present does uo great iiaiiu. If however 
it were to become serious a snggestial eontiol measure would be the 
collecting and burning of all dead wood. Diseased ])r;uuh-'“S should 
he removed by cutting liack until, sound wood is reached. 

4. Pink disease caused by CoHickm siidmoiticohr. 

This disease affects the main stem and lirajubes. It is easil\- |•e:--^^g- 
nized by the pinkish incrustation of tlie fungus lin’cclium whi.-h < --ur^ 
on the parts attacked. The fungus ])enetrates the bark thus l ausing 
it to crack and peel away from the wood, d'he (lis(;ase grit<tiially .'xlfaids 
and finally -suiTOunds the stern and branch('s. lu advmi-td ea^. s i(. 
forms cankers. The diseased brunch shouht l)f‘ cut oh ,) b.-lftw 
the infecterl part and the cut end tarred uiul [cdnled w it !i Ik-rdcaiix 
mixture. The affected branches .shoulrl be l.uuait. 

5. ElACK thread BLTOHT and CANK.E11 DISEASE. 

These diseases are also susj)ected to bo present in the Andamans on 
rubber but the fungus could not be isolated cm account of the (>.\U‘eiiio 
dry weather. Unseprtate mycelium of rhytopldhoM was seen though 
no sporangia were noticed. 

In order to recognize these diseases the symptoms arc g)\'{‘i! Im.-Iow 
Black thread. The appearance of vertical, narrow, slightly depressed, 
black lines parallel to one another. I’hese penetrate tin* expn.s.nl bast 
to the cambium and the wood. The blackening spreads laterallv and 
may cover the entire surface of the cut area. The latex on/.e^ out oi 
the vertical cracks and deeply sunken areas and coagulated latrx collecU 
on the new bark forming the margin of the cut w ilh the result iJuit the 
renewed bark bulges and finally decays. The aib'cteil ]tuils luD j on 
cease to produce latex. The .lisease is favoined by the pn'.<micc n[ 
humid, .stagnant air in the plantation. It is cau.svl iiv / AyMp/./uom 
ni^ad^. The ouly certain method of coiitrollmg this di.sca.sc .s to 
abstain from tapping during the s])ells of wd. wcatnr. 
disease is slight in amount, ils spreaii may lie prexenti' p pum log 
the expo.sed surface of vhe b.-irk with an antiseptic sue i as a t i.u uux 
of tar and tallow or with briinoliiienm and .similar woot prcsu'va ivi. 
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Canker. This di.sease is recognized easily by the longitudinal and 
transverse splitting of the bark and the formation of loose scales, usually 
surrounding wounds where canker is formed. Removal of the diseased 
area of bark (canker) as a control measure is suggested with the applica- 
tion of tar to the wounded portion. 

in Jack fruit. 

Only one fungus was noticed on the tree, viz.^ Iihizo'pu-» ariomryi, 
which causes fruit mould. It produces no serious effects, and hence 
no remedial measures are required. 

IV. Mango. 

Sooty mould on l^i-aves caused by Capmdium sp. and a leaf spot 
disease caused by Pefftalozzia sp. are common. They do no damage. 

V. Mangosteen. 

A disease which resembles die-back was noticed but the cause could 
not be found. Dried twigs should be cut off and burnt and the garden 
should be kept clean. 

VI. Lime and Orange. 

1. Anthracnose (Wither tip) caused by CoUetotrichum gloeosporioides. 

This disease is very prevalent in the settlement and a very large 
number of plants (up to 90' ^o) were more or less affected. Older plants 
seemed to be more susceptible than yoimg plants. The growers call 
this disease also by the name of “ Die-back ” because the twigs die 
from the tip downwards and the leaves wither. This disease is serious 
and care should be taken at once to deal with it. The di.seased parts 
should be cut out and burnt, care being taken to cut far enough back 
to get all injured parts and the plants should be sprayed with Bordeaux 
mixture. 

2. Sooty mould {Meliola Butleri). 

This desease has also been noticed on the leaves and fruits but it 
is not serious. The disease covers the fruits and leaves with a black, 
velvety, membranous coating which may be stripped from the leaves, 

Vn. Tea. 

There is only one tea garden in the Andaman.^. This was in very 
bad condition and appears to have been much neglected. However 
the present owner i.s trying his best to put it in order. The first step 
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toward., controlbo| the diseases is to improve the sanitary condition 
0 the ga,rden. Efiort should he concentrated on increasing the vigour 
of growth of the hushes so as to strengthen tluhr capacity to rcsi.st 
diseases. The cultivation and drainage system .should be improved. 

1 . Red Rust {Cepkukuros }Hyv.(Mea), 


This is an algal parasite which occurs on a verv large numher of plants 
growing in the jungle ami as vccds in tea gardens. It attacks leaves, 
petioles, leaf stalks and stems on all of which it forms red patclies The 
damage is greater after pruning and after tin' (Irst heavy rain 'Phe 
pruned stems become red in irregular patches. Hod riLst is a disease 
of weak bushes and does not beetome serious unless the hu.shes are for 
some reason or other not in a vigorous comiition. Weakness of the 
bush may be due to one of several causes- lack of drainage, siudlow 
soil, formation of a hard pan, poverty of tlie soil and lack of manure, 
hard plucking, etc. 


2. Grey blight [PesUilozzia Thme). 

Attack by this fungus leads to the formation on the leaves of spots 
which are often irregularly circular or oval in shape. The upper surface 
is concentrically zoned with pale and dark brown, or with pale brown 
and grey. The spot is at first surrounded by a narrow grceinsh-ycllow 
zone. On the under surface it is greyish brown and less evid.mtly 
zoned. When old the patch becomes grey or greyish whilte 
The remedial measures are the same as for red rust. 


3. Brown blight {Collmtrichm Camdliac). 

The first symptom is the appearance of small, yellowish-brown 
spots on the upper surface of the leaf, which extend both Jat (Tally and 
through the leaf, causing similar spots on the under surface. The colour 
deepens to chocolate brown and the margin becomes marked by concen- 
tric zones of lighter and deeper shade. Sometimes several spots coalesce 
and form irregular patches. 

Re^nedial measures. Good cultivation, and if the disca..sc is per.si.s- 
tently severe, handpicking and burning of infected leaves, 

4. Thread blight (Sterile Mycelimn). 

The attack becomes visible by the appearance of wliite ^threads or 
strands of fungous tissue which pass along the bmncHes and spread out 
into fine, web-like films on the under surface of the leaves. The effect 
on the leaves is that browning and death of the leaf cells set in. The 
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treatment usually adopted is to cut out all the parts affected at the 
pruning season. 


5. Tea seed mould. 

Tea seeds were found the insides of which were affected by a mould 
though the surface appeared sound. The caxisc is a common mould, 
a species of PenicilUum. The latter is a weak paraate but its prese!ie(.‘ 
lessens the percentage of germination. Care in handling to preveTit 
the seed-coat from cracking is the only practical remedy. 

fi. In addition to the above Massarim usambarensif) and Massana 
sp. were collected from the l)ark of tea. The damage done by them 
is not known. 


Vm. Coffee. 

1. Rust {Hemileia iHJstatnx), 

This disease is mostly confined to the leaves of coffee, but sometimes 
it ocems on the fruits and even on the tij)s of the young branches. In 
its early stages coffee rust appears as small yellowish spots on the iindej-- 
surface of the leaves. As the disease develops the colour deepens to 
orange. The coloured powdery substance consists of the fungal spores. 
In advanced stages of the disease the same kind of spots become visible 
on the upper surface of the leaves. Usually plants of all ages are affected 
and in severe infection the plants may be entirely defoliated. A large 
number of seedlings were found dying or in a very unhealthy condition 
on account of this disease. 

The disease may be controlled by collecting and burning ail the 
infected leaves. Spraying with Bordeaux mixture is also recommended. 
Resistant varieties should be planted in future and those can ])e had 
in South India. 


2. "‘DiE'BACk/’ 

A disease of coffee which resembles “ die-back ” was also found. 
The affected twigs were blackened and appeared life less or with no or 
very few leaves, The twigs later on become dry and brittle. The 
fungus responsible for this disease is not definitely known. Colkiolri- 
chum sp. and Hemileia were found and are suspected of causing tlu' 
trouble but it is not known which of these fungi is the primary cause. 
Some planters attribute the disease to physiological conditions of tin' 
soil and say that it is more prevalent in stony and eroded hilly plantations. 
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IX, Plantains. 

1. Fruit-rot or Anthbacnose caused by GJomsporum musarum. 

This disease is a very common disease of l)nnaniis. It is diarac- 
terized by small black circular specks on the skin. Tluse spots incD'ase 
in size, become sunken, coalesce and form larger spots. In scveiv eases 
of infection the entire ‘‘ hand ” and branch ma\ |)(? conipktelv covered 
In the dead sunken area there develop (diaractcrisiic nmisl pitdeish 
groups of spores which in the later stages of the disease are dry an.l 
hard, llipe fruits when infected rot V(m v rapidly. 

To avoid field infeef ion the spacing should he utlcijuate iii not less 
than 12 feet by 12 fec‘t, and general clcanlitn^ss should hv iiuiinlaiiKsI 
in the plantation. 

2. Banana wilt. 

This disease is recognized by the yellowing and wilting of tin; l.-d 
Idades and petiole, usually beginning at tlu' lowest or oiibaiiuist. 
Infection takes place from th(‘ roots and tlii‘ organism n^spotisihla is 
pos.sibly Fmanutn sp. Often the ailccled plants art* stunted and a,pp,>ai‘ 
as if water starved. Internally the ti.ssue becomes disoionred. 

RemeAlial mmmTen. Dig up and Iniin affected [)luMts. 

In the Philippines the use of resistant va,rit*ties smdi as taraian, 
Suba, Tarnato, etc., is recommended . 

X. Sugarcane. 

Very little sugarcane is grown in the setthunent and only nuc I hick 
variety of unknown name, prol>al)ly got from Burma, was scf'in I’lu* 
sugarcane suffers more from borers than from fungous diseasi*s. L<*af 
spot disease caused by Leplosphaerla Sacchayi and another known as 
Rind disease ” caused by Melanconiiwi Sacchari were notict'd. Idiose 
do not do much damage. There was no red-rot or mosaic no1ic(*d. It 
is suggested that the Government Sugarcane K.vport, roirnbatorc, shonhl 
be asked for suitable varieties of cane for trial. Sells should 1 h* mre- 
fully selected at the time of |)l anting, 

XI. Tomato. 

Wilt of tomato caused by Fimarium probably F. Lpanurxm is vf*ry 
severe in the .settlement. It is cluiracterized by y('llowiiig, by upward 
and inward rolling of the leaves and by wilting followed by dt-aih. 

No treatment is possible except, ki avoid ha\iiig tomato more often 
than once every three or four years on the same land, d’he lungus 
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h a soil dweller and can doubtless, like its allies, remain for a consider' 
able time in land that has borne a diseased crop. 

Sterilization of the soil, or its replacement from an uncontaminatetl 
source, has been employed with success in the large glass house tomato 
industry in Europe and America. Much progress has been made in 
the development of wilt resistant strains and the only successful means 
of controlling wilt is through the introduction of resistant varieties, 
such as ‘ Duke of York ' and ‘ Buckeye state.’ ‘ Livingston’s glove ’ 
is also resistant but not so markedly iis the two just mentioned. “ Mar- 
vel,” “ Arlinglow ” and Norton ” are new varieties which produce 
heavy crops of excellent fruits and are wilt-resistant. 

Wilt is carried to some extent by seed and it has been noticed that 
the amount of wilt increased from year to year when seed from infected 
plots was saved for planting. The most important method of spreading 
wilt is through infected seedlings from seed beds. The fungus frequently 
occurs in the seed bed soil in wilt infected places. As such soil is rich 
in organic matter, the fungus multiplies rapidly and soon invades the 
roots of the seedlings. 


Xn. Rice. 

At the time of visiting, the crop had been harvested and therefore 
little opportunity wa.s available for studying the fungus pests. A 
sclerotial disease caused by Sderotium Oryzae Catt was observed here 
and there on the stubble of small groups of plants. Plants are more 
or less shrunken wilh light poorly filled panicles. Sometimes no grain 
formation take^ place, large, numbers of brownish black, spherical scle- 
rotia were found in the tissue on splitting the stalk or inside the leaf 
sheath. These are the seeds by which the disease is propogated. This 
disease is probably of minor importance. 

Control of plant diseases. 

There are .several ways of avoiding diseases in plants, e.y., (1) to 
avoid the bringing in of diseases when plaiits are introduced from 
outside sources, (2) to destroy diseased parts of plants, wherever found 
in order to reduce the amount of the disease-carrying organism (this is 
what is meant by sanitation), (3) to give the plants the best possible 
conditions so that they will be vigorous, (4) to grow resistant varieties, 
i.e., varieties which have been found by experience to be resistant or 
immune *to disease, (5)* to protect the healthy plants by placing on 
them a fungous killing substance. The first three methods require all 
the thought, energy and perseverance that a good cultivator can give 
to his business and need not be elaborated here, though they are of 
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tho utmost importance in combating disease. The fourth method 
depends on what resistant varieties have been evolve,] by neonle 
who have worked on diseases. It must be remembered ||n,t a v u-ddy 
that 13 resistant to one disease may he snse,.p(ible to oth.ns to wbieh 
the plant i.s liable. A cultivator of the permaneni , ,„|,s lifo. ,.„l,l,er 
coconut, tea or coSee can himself choose plants that are not or little 
affected by disease for purposes of future idanting. 

The fifth method requires some description. Wlmt i.s wanted is to 
enclose the susceptible parts of a plant in a covering that will prevent 
the fungus from entering the plants. This involves the use of (uiigici.les • 

(«) applied to the host (i) by .spraying with .siuavers, (ii) hv 

a,s with sulphur, (iii) by disinfecting .seed.s or oilier propa- 
gating stock, e.g., seed disiiitection for oat smut ele. (i\) 
by disinfecting wounds as in the bleeding disease of r,„.onnl, 
palms and rubber canker, etc. 

(6) applied to the environment (i) soil sterilization, (ii) sinilization 
of tools, such as those nsed for bark cutting' in miIiIxt rnlti- 
vation, (iii) disinfectant of containers, 
quarters, etc. 

The term “ fungicide ” mean,^ any agent of whatevi r nature that is 
applied either to the plants or plant’s par(.s or to the ('rivironinent of 
the plant, such as soil, tools, containers, carriers, varc-hoiisi:, I'tc-, for 
the purpose of disinfecting the plant or plant parts, or the cnvironmi^nt 
or for the purpose of protecting the plant against infection. Various 
fungicides have been tried with varying success, Bordeaux, mixture is 
the most useful because it is most easily prepared, the ingr(Miicnt.s aje 
easily available, the cost is moderate, the efficiency good and it is easily 
seen when dry on the plant. The best practical wav of putting it on 
the plant is to spray it on them with a sprayer. In spraying plants 
the ideal to aim at is the production of a fog that settles on the foliage 
as a dense mist, forming minute droplets that evaporate, lisiviiig on 
the surface of the foliage a uniform Iay{T of tin' dried juixture. A 
spray like Bordeaux mixture is preventive in its action and not eiirative. 
It kills or prevents the germination of spores or ])its of fungi tliat come 
to the outside of a plant on wliich it is s[>ray<‘d and so prevents the 
plant being attacked. It cannot cure a plant of a disease already present 
and it cannot affect a fungus already insid(' (he ])lant. Kcmember 
then in deciding to iLse Bordeaux mixture that it is prcvLiitive and not 
curative. 

Bordeaux mixture 1 ])€r (lent. 

Bordeaux mixture can be applied in various strengths. A safe 
and efficient formula for general use is 5 lb. of copper sulphate and 5 lb. 
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of good lime in 50 gallons of water. Copper sulphate consists of tran- 
slucent blue crystals and is fairly pure. The best available lime in the 
islands is probably that made from shells. To make the mixture, dis- 
solve the copper sulphate in half the water in a wooden vessel. Metal 
vessels should not be used because the metal will react with the cop])er 
of the mixture and thereby weaken the latter. 

Bordmvx mixture. Copper sulphate dissolves slowly, so for con- 
venience it should be suspended over night in a piece of gunny sack 
just immersed. Slake the lime in a second vessel adding the water 
little by little, till the lime has swelled and heat ceases to be evolved. 
Keep the lime moist, then pour in the rest of the water and stir. Mix the 
two solutions together by pouring into a third vessel, vigorously stirring 
all the time. Pour the mixture through a strainer to remove all grit 
and lumps before pouring into the sprayer. Care in doing so will .save 
much time that will otherwise be wasted in cleaning blocked nozzles. 

Bordeaux mixture as generally prepared is alkaline, containing an 
excess of lime but if the lime is not very good there may be an excess ol 
copper compounds in the mixture and this is dangerous to the young 
foliage of some plants. Well prepared Bordeaux mixture should turn rod 
litmus paper blue. Another way of determiniug if the mixture contaiiis 
an excess of copper is to clean a knife blade in sand or earth and immerse 
it in the liquid. If no change occurs the mixture is safe, but if a deposit 
of copper forms on the metal the mixture is unsafe and more milk of 
lime should be added till further tests indicate that the mixture is right. 

When lime is very dear, washing soda may be substituted for it. 
The mixture is called “Burgundy mixture.” The proportions are: 
copper sulphate 5 lb,, washing soda lb., and water 50 gallons. Make 
up exactly as in Bordeaux mixture, using washing soda instead of lime. 
Test as before with blue litmus paper and if it reddens add more soda 
to the solution. Excess of soda may cause scorching and can be detect- 
ed by red litmus pap(T turning blue in whi(di case more copper sulphate 
solution must be used, A neutral solution is required, i.e., red litmus 
paper should remain red and blue litmus ]}aper should remain l)lu(\ 
If red litmus paper turns bluo add more copper sulphate solution and 
if blue litmus paper turns red add more soda. 

Bordeaux mixture has the more important advantage over Burgundy 
in that it is easily seen on the plants and work done can be readily checked. 

Bordeaux mixture deteriorates vc^ry rapidly upon standing. II 
sugar is added at the ratio of 1 oz. for every 8 lb. of lime used, the mix- 
ture will last for some time. Make enough for each day’s spraying. 

For other fungicides and details see Butlei “ Fungi and Diseases iu 
Plants.” 
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Slayers Very many typos aio in uso and so.voral am 

available in India, Anioiif, the n„i»t usolnl .prayers am thoso intended 
to be slimg on the bac.k or slioiildor and worked either bv a ,.ine|e idiame 
of compre.ssed air or by continno,.,. pu,„pine The' e„mpros,sed idr 
form., are in various sise,s, those hoi, ling .3 gallon., being mosd, u.sofiil 
for ordinary work. They arc fillcl with spray Hiud an, I air is pn,„|,e.l 
m until the pre.ssure lor eomplete .lisclnarge is reaelied Vny linn 
that supplies planters’ stores will be able to supply knap-,a,ek' sprayers 
at a moderate price from their stock. ^ ‘ 

l^ewrito wishes cordiallv to thank Mr. b, ,s|. Suhramaiii,,,,, .md 
Mr. K. K. Sen for the assistance rendered in df'termining the 
identification and for c aiiparing the fungi with thi' colii ction in 
Pusa herbarium. 
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1 Bull, l^so. IOd. 
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India and one from Malay determined by Prof, P. L STsvKNg. Price, As. 4 
orSd. 

Vol. XV, No. VI. Studies on Rice in Sind, Part I, by K. I. Tbaoani, m.sc., and H, V, Duag* 
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M. A. Price, As. 4 or 5d. 
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on a practical method for satisfactory fumigation on a large scale, by A 
James TtmuEE, m.a., b.sc., and D. L. Sen, M.8a. tech., M.ac., with a 
Foreword by B. 0. Burt, m.b.e., b.sc. Price, Ra. 2 or 3j, Od. 

Studies on Platyedra goisypieUa, Saunders {Pink boUworm), in the Punjab, by 
SoHAN SiNQH Bindka, m.8c. Prioe. Ro. l-t or 2ff. 3^. 

A Contribution to our knowledge of the Thyaanoptera of India, by T. V. 
Ramakbishna Ayyab, ph.D., F.a.s., f.z.s. Price, Ro. I 9 or 2ff, ed. 

A List of the Generic Names used for Miorolepidoptera, by T, Baikbbiqos 
Flbtohbe, E.N., p,L.s., P.E.S., P.z.s. Price, PbS. 3 or o?. 3J. 


Bactetiological Series 

A Bacterial Soft Rot of Garden Poppy, by C. S, Ram At'lab, b.a Price, 
As. 5 or 6d. 

Nitrification of Calcium Cyanamide in some Indian Soil?, by J, H. Wilion, 
M.A., M. 30 . Price, As. lO or lu. 


Vol. IV, No, 
VoLIV, No. 
VoL IV, No. 


Vol. IV, No. 


Veterinary Series 

I. The Chemotherapy of Surra [Trypanosoma tvaiui Infections ) of Horses and Cattle 
in India, by J. T. Edwaeds. d.sc.. m.e.o.v.s. Price, Ra, 4-2 or Is. 

II. Studies in Bovine Lymphangitis, by V. Kbishnamubti Ayyae. Price, Re. 1-2 
or 2s. 

III. Trypanbiuo and certain dithio -aniline derivatives : their etBoaoy in the 
treatment of Piroplasraosis and other aSections in the Central Provinces, 
by Major R. F. Stieung, f.e.c.v.s., d.v.s.m,, f.z.s., i.v.s. Price, As. 3 or 4d. 
rV. Nasal Granuloma in Cattle in Bihar and Orissa, by Rii Sahib P. N, Das, 
Price, As. 3 or 4ii. 


No. 166. 
No. 167. 

No. 168. 

No. 189. 

No. no. 

No. ni. 


BoUetins issued by the Agricultural Research Institute, Pusa 

Sampling for Rice Yield in Bihar and Orissa, by J. A. Hdbback, r.cs, t rice, As. , or9i 
A Scheme of Classification of the Varieties of Rice Found in Burma,* by R. A Bbali. 
Price, Ah. 6 or 8J, 

List of PublicationB on. Indian Entomology, 1920 (compiled by the Ofig. Impena. Entc* 
mologist and the Imperial Entomologist). Price, As. Id or Iff. ■ 

The Stem-bleeding Disease of Arecanut (Areca caUcht) caused by ThuJai^pns paradoza 
Von Hon., by S. Sttndararaman, u.i., 0, KEi9H5.4:f Nayae and T. S. RAMAKBiSHSAf. 
M.A. Price, As. 9 or Is. , r r. m 

Seasonal Variations in the Germ Content of Milk at Pusa, by J. H. Waltox, m-a., ilsc. 
Price, As. 6 or 8d. 

The Improvement of Indian Wheat. A Brief Summary of the Investigations carried out 
at Pusa from 190o to 1924, including an account of tbe new Pusa Hybnds, by Albert 
Howard, o.i.e., m.a., and Gabrielle L. C. Howard, :>i.a. Price, As, S or 1 j’.. 



Bulletins issued by the Agricoltaral Research Institute* fnsst-^ntd. 

No. 172. The Mechanical of Tropical Soils, by J. Chaelton, m.sc., f.i.C. Price, As. 3 or 

No. 173. Occurreoce of 'iSriohomonad Flagellates in the blood stream of Fowls, by Hcob Cooper 
ji.R,G.v,8,, and Amab Nath Gulati, m.sc. Price, As. 3 or 4<i. ’ 

No. 174. Unit System for Farm Buildings, by G. S. Hendebsox, n.d.a., K.d.D. Frice^ -As. 6 or 64, 
No. 175. A Comparative Study of the methods of preparation of the Soil for the Mechanical Aha. 

lysis, with a Note on the Pipette Method, by Amar Nath Ptmi, ph.D., and B. M. Auis 
B,A, Price, As. 4 or ' ' 

No. 176. A Method of increasing the Manurial Value of Mahua Cake, by N, D. Vvas, i.^r 
Price, As. 4 or 6<f, 

No. 177. Root-rot and Sclerotial Diseases of Wheat, by L. S. Sttbramasium, f.l.s. Price, As. 4 or y. 
No, 178. A Kody of the Locular CompositacHi in Cambodia Cotton, by V. Raharathar, i„a5. 

Price, As. 7 or 9d. . . ^ 

No. 179. A Leaf Spot and Blight Disease of Onions, caused by Attenwria ywlondui ' nov. gp., 

0. BAMOABWAia Aytaroab, Price, As. 6 or $d. ^ 

No, 180. Stem-rot of Berseem, caused by ShizocUmia Solani Kilbn, by Md. Tasloc. Price, As Sor 
No. 181. life BKstory, Bionomics and Control of MyUocmu macvlosus, Desb. ( (Wulionid® ! 

Coleopters), by Kidab Nath Tbihah, M.8a Price, As. 14 or 1«. 6d. 

No. 182. Inves^atioDS in the Bacteriology of Silage (1926-27), by J. H. Waltor, ica., 
Price, As. 5 or 6d. 

No. 183. A Milk Fermenting Yeast, by 0. S. Bam Attar, b.a. Price, As. 5 or 6d, 

No. 184. List of PublioatioDB on Indian Entomology, 1927. (Compiled by the Imperial Entomolo. 
gist) Price, As. 6 or 9d. 

No. 186. The Cultivation of Lao in the plains of India, Xocei/era beco, Kerr., by 0, S, Misea, b,i, 
(Revised Edition.) Price, Re, 4 or 6s. 9d. 

No, 186. A Preliminary Note on the Rice crop in the United Provinoes, by R. L. Sethi. Price, Aa 7 
or Qd, 

No. 187. The Production of Cigarette Tobacco by Flue-Curing, by F, J, F. Shaw, d.sc., a.b.o.8., 
F.L.8., and Kashi Ram. Price, Re. 1 or U. 9(i. 

No. 188. Designs for Farm Buildings, by G. S. Hendhbsoit, n.p.a., k.d.d, Price, As. 6 or 8d. 

No. 189. The Improvement of Dharwar -American Cotton by Hybridization, by R, K. Httlsaesi, 
B.Ag., and T. R. Khadilkar, B.Ag. Price, Rs. 2-2 or 4s. 

No, 190. Description of a New species, Dipylidiutn catus n. sp., with a Note on the Genus Dvpyluli«)ii 
Leuckart, 1863, by Akar Nath Gulati, m.sc. Itice, As. 6 or 8d. 

No. 191. Agricultural Implements and Machinery at Pusa, Part I : Cultivation Implements uii) 
Machinery, by G. S. Henderson, n.d.a., n.d.d., and Abjun Sinqh, L,Ag. Price, As. 12 
or Is. 3d. 

No. 192. Agrioultural Implements and Maohineiy at Pusa, Fart 11: Harvesting and Threshing 
Implements and Machinery, by G. S. Eendbrson, n.d.a., n.d.d., and Abjun Singh, 
L.Ag. Price, As. 6 or 8d. 

No. 193. Agricultural Implements and Machinery at Pusa, Fart 111 : Special and MisoeUaneooi 
Implements and Machinery, by G. S. Hendeeson, n.d.a,, n.d.d., and Abjds Sisgi, 
t.Ag. Price, As. 9 or Is. 

No, 194, Agricultural Implements and Machinery at Pusa, Part IV : Power Implements and Machin- 
ery, by Q. 8, Henderson, n.d.a., n.d.d., and Abjun Sjnqh, L.Ag. Price, As. 12 w I#. 
3d. 

No. 195. Some Diseases of Crops in the Andaman Islands by M. Mitba, m.sc., f.l.s. Price .4s. i 
or 5d. 

No, 196. The Cotton White-fly {Bemisia gossypiperda, n, sp.), by Rai Bahadur C. S. Misp.,\. b.a., 
and Karam Singh Lamba, m.sc. {/n tJn Prm.) 


Books 

Wheat in India, by Albert Howard, m.a., a.b.c.s., f.l.s., and Gabeielle L. C. Howard, m.a Price, 
Rs. 5 or Is. 6d. 

A Description of the Imperial Bacteriological Laboratory, Murtesab ; Its Work and Prodoctfl, by 
Major J, D. E. Holmes, m.a., d.sc., m,e,o.v.8. Price, As. 8 or 9d. Hindi and Urdo 
Editions, Rs. 2-4 each. 

Agriculture in India, by James Mackbnna, m.a„ i.o.s. Price, As. 4 or 5d. 

Some Diseases of Cattle in India, A Handbook for Stock-owners. (Revised in 1927.) Price, Re. 
or 2a. 

Report on the Diseases of Silkworms in India, by A. Pringle Jameson, d.sc. Price, Rs. 3. 

The Importance o'f Bacterial Action in Indigo Manufacture, by G. M, Hutchinson, b.a, Prioc, 


Notice 


All new publications are included in the above list and are reg^ariy posted to all on the loafluig 
lilt as soon as issued. Unless complaints of non-receipt of any publication are received by the Msm* 
cer, Qoveniment of India Central Publication Branch, Imperial Secretariat Building, 3, Geveromefit 
^aoe, West, Calcutta, within sis months of the date of issue, duplicate copies can be supplied only 
on payment of cost and postage. 
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